ABSTRACT. This paper provides the asymptotic estimate for the expected number of real zeros of a random hyperbolic polynomial gl cosh x + 292 cosh 2x + + ng, cosh nx where g, (j 1,2,... ,n) are independent normally distributed random variables with mean zero and variance one. It is shown that for sufficiently large n this asymptotic value is (1/r)log n.
INTRODUCTION
Let (f, ,4, Pr) be a fixed probability space and {g(w)}=l be a sequence ,of independent identically distributed random variables defined on f, each normally distributed with mean zero and variance one. Denote by Mn(a,/) the number of real zeros of P,,(x) in the interval (o,), where, P.(x) =_ P,(x,w) 'jg(w) cosh jx, (1.1) and by EM,(a,) its expected value. A similar hyperbolic polynomial to (1.1) has been studied in an unpublished work of Das [4] reported by Bharucha-Reid and Sambandham [1, [9] . Therefore in the algebraic case there are about (0.366) log n oscillations which do not occur between two axis crossings, while for the trigonometric polynomial the expected number of maxima and minima in the interval (0,2r) is 2v/n/x/', which is about 1.342 times 2n/x/, the expected number of real zeros, see also Farahmand [6] and Wilkins [10] . Hence in the latter case, asymptotically, there are about 0.197 oscillations which do not occur between two axis crossings. It is, therefore, of special interest to have equivalent results for the hyperbolic case. We prove the following:
THEOREM 1 The expected number of real zeros of P,,(z) as n 0, satisfies EM,,(-,o) (1/zr) log n.
From the proof of the theorem we will see that the above expected number arises from interval I-l,1) and in (-cx,-1)U(1, ) there is no significant number of zeros. This is also the case for the expected number of real zeros of 3=1 g3 (w) cosh jz. The latter expected number is given in [4] , or [5] , as (1/r)log n. Therefore, our theorem leads to the conjecture that for the hyperbolic case the number of oscillations are the same as the number of zero crossings. That is, for the hyperbolic ce almost all the oscillations occur between two zero crossings. Indeed, unlike the algebraic case, these oscillations are all in the interval (-1, 1) and outside this interval the polynomial does not oscillate significantly.
2. PRIMARY ANALYSIS The Kac-Rice formula, [7] and [8] Since for each zero of P,,(x) in the positive x-axis there corresponds a zero of P,(x) in the negative x-axis, it is sufficient to restrict ourselves to (0, cx). Successive differentiation of both sides of 9-cosh 2ix cosh nx sinh(n + 1)x/sinh x 1, . ACKNOWLEDGMENT: The authors wish to thank the referee for useful comments on the earlier version of this paper.
